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1

’WELDiNG SLEEVE OF THEHMGPL:%SBC
| MATERIAL |

The invention relat&s, to an weidmg sleeve maﬁE ffﬁfﬁ

thermoplastic material for joining thermoplastic line =
members with a sheli-like sleeve member f’{}rmﬁé froma

pipe length on whose inner wall are armﬂgﬁé the turns

of an electrical resistance heating wire, and a method
10

for the manufacture of the welded sleeve.

it is known to use shell-like, thermaplaﬁﬁc sleeves
with a cylindricai sleeve member in whose mner wall 1s
embedded an electrical resistance heating wire in
shaped juxtaposed turns for joining thermoplastic line
elements, i.e. pipe lengths, shaped parts and control

members, e.g. valves. Due to the heat produced electri-

cally in the resistance heating wire the thermoplastic
material of the welding sleeve and the ends of the line
elements covered by the welding sleeve are caused to

5

15

flow at the adjacent surface portions and are welded 20

together. In this way, it 18 ;mssrbIE to pmziuce ﬁi‘ipf:_m_

proof and pressure-tight joinis in a simple manner.
The manufacture of such weidmg sleeves appears to

be relatively simple, particularly in the case of the m{;st'“

frequently encountered line diameters of up to about 2
100 mm. Welding sieeves for such sizes are more partif:-
ularly pmduced by injection moulding of the sleeve
member, in which the resistance heating wire is embed-

ded in different ways in the sleeve member. It is rela-

tively simple to injection mould round a carrier sleeve 1}

2
the sleeve member, whilst also providing an adequate
;ﬂ*ﬁteztmn against electric shock hazard.

The invention also relates {0 a method for the manu-
fazture of the welding sleeve according to the mvcnm}n
with the fﬂliﬂwmg method steps:

'_"'f'ifExpantlmg a pipe length; ==

"mndmg the resistance heatmg wire onto a mandrel

- whose external diameter is smaller than the internal
diameter of the widened pipe length, reduced by at
least double the thickness of the resistance heating
wire:

placing the pipe length on the mandrel;

shrinking the pipe length onto the mandrel in 2 zone
at elevated temperature;

electrical heat production in the resistance heating
wire until the material flows and penetrates the

- turns thereof; and

cooling the pipe length on the winding mandrel and

. ejection therefrom.

“The invention is explained tn greater detaﬂ heremnaf-
‘ter relative to a non-limitative embodiment and with
‘reference to the drawings, wherein show:

FIG. 1 5 vertica! section through a partly represented
w&lﬁzﬂg sleeve and two ends of line elements.

“FIG. 2 a detail of the welding sieeve of FIG. 1.

""FIG. 3 a variant of the detail of the welding sleeve of

- FIG 1.

onto which is wound the resistance heating wire. How-

ever, it is also possible to provide a helical slot on the

inner wall of the sieeve member and to embed the resis-

tance heating wire therein, the latter optionally being
covered to provide protection against electn{: shock”
hazard.

"The _im:img of the ends of two line f:¥&mtnts 1,2, e
plpﬁ lengths shown in FIG. 1 s effe:::ted by means of an
the ends of the line e!ements l 2 The arc welded sleeve
3 has a sleeve member 4 formed from a thermoplastic
material and which is e.g. a pipe length separated from

a pipe having a constant wall thickness. An electrical

35 resistance heating wire 6 laid in diagrammatically repre-
sented spaced turns 7 is embedded in the inner wall 5 of

However, if larger sleeve diameters are required ac- : h
count must be taken of various problems. As only

smaller quamlﬁes of such larger welding sleeves are

ﬂe&v& member 4. The turns 7 are laid in two separate
‘areas distinguished by a material pnrtmn 8, 9 covering
“ turns 7 and projecting with respect to inner wall 5. FIG.

required, it is advantageous to be able to obviate the {15 40 1 shows that the projecting material portions 8, 9 do not

of an expensive injection mould of the type advanta-

gﬁﬂﬂsl}f used for mnjection mﬂuidmg of standard siaﬂvﬁf_f_ff
sizes, whereby the sleeve instead is made from a pipe

length. The problem is then to arrange the fesistance

heating wire in suitable manner in the form of turns in
the vicinity of the inner wall of the pipe length. As there
are also connections for connecting the resistance heat-

as

_extend up to the edge of the SiEE"FE member 4 and in-
‘stead only extend over the region of turns 7. A further,
narrow material portion 10 18 pfﬁwdeﬁ between the two

" material pertmnﬁ 8, 9 and in which is provided a con-

necting wire 11 for connecting the turns 7 of the two

- material p@rtmns B, 9

ing wire with a power supply, a relatively large amount

of manual labour is involved in the case of welding

sleeves made from pipe lengths. If one of the known
methods is used in which the resistance heating wire is
placed in a helical slot made in the inner wall the manu-
facture of said slot constitutes an additional operation.
A further additional operation is necessary if protection
against electric shock hazard is also I’ﬁquifﬁd

3

35

The problem of the present invention is to so develop |

an weldmg sleeve of the type described hereinbefore

that it is possible to insert and connect the resistance _

wire to the sieeve member without additional pr{}cesﬁk |

ing operations and whilst simultanecusly achieving a
suttable protection against electric shock hazard.
According io the invention, this problem is solved m

that in the area of the resistance heating wire turns

serving to produce the connection with the line cie-
ments, a material portion s provided which covers the
turns and projects with respect to the inner wall of the
pipe length. As a result, the turns of the resistance heat-
ing wire are located in the vicinity of the inner wall of

6{} :

63

A bore 12 is provided on each of the two ends of

sleeve member 4 for receiving a contact stud 13 fixed in
a supporting plate 14. The supporting plate 14 15 sup-

ported in the bottom of bore 12 and covers the connec-
tion of the resistance heating wires 6 to contact stud 13
A not shown bush can be placed on contact studs 13,
thereby producing the connection to the power supply
for making a welded _}emt

FIG. 1 shows that the inner wall § of sleeve member
4 stands back at the edges. When making the sleeve
fmm a pipe length it is unavoidable that the ends will be
. somewhat inwardly deformed. As a result of the pro-
Jﬂcimg material portions 8, 9 the otherwise necessary
after-working of inner wall § along the edge portions 1s
eliminated.

The manufacture of the arc welded sleeve 3 accord-

" ing to FIG. 1 is described by means of FIGS. 2and 3. In

the simplest embodiment (FIG. 3) the resistance heating
wire 6 with a predetermined spacing of turns 7 1s wound

onto a winding mandrel 15 made for example from a

piastics material, ¢.g. PTFE. The sieeve member 4 pre-
pared from a pipe length is widened until 1t can be
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placed over the winding mandrel 15 with the wound
resistance heating wire 6. Sleeve member 4 1s now
shrunk on the winding mandrel 15 in a heating furnace
and rests on the turns 7. The resistance heating wire 6 is
now connected to a power supply and heat 1s produced 5
in turns 7 which makes the inner wall 5§ flow. Sleeve
member 4 now shrinks further until it engages on the
winding mandrel 15 whilst simultaneously the wire 6
expands so that it completely surrounds the material of
sleeve member 4. The resistance heating wire 6 dis- 10
places the material forming the projecting matenal por-
tion 8 or 9 having a thickness of at least approximately
0.1 mm which is sufficient to obviate after-working on
the edge portions of inner wall 5. After cooling, the
winding mandrel 15 is ejected and the arc welded sleeve 15
is ready for use.

If thicker material portions 8, 9 are required, the
resistance heating wire 6 can be wound onto a plastic
casing 16 as shown by dotted lines in FIG. 2. The
shrinkage of sleeve member 4 takes place in the manner 20
described hereinbefore. The final state is shown in FIG.

2. The plastic casing 16 is joined completely to sleeve
member 4 and forms one of the projecting material
portions 8, 9 in which are embedded the turns 7. The
material thickness over turn 7 can be 0.5 mm or more. 25
The plastic casing 16 with the wound resistance heating
wire 6 can optionally be placed on a supporting mandrel
if casing 16 cannot in itself form the winding mandrel.

The plastic casing 16 can be replaced by a plastic-
encased resistance heating wire 6 wound onto the wind- 30
ing mandrel 15, cf FIG. 3. The covering 17 then forms
the projecting material portion instead of the plastic
casing 16 of FIG. 2. The shrinkage of sleeve member 4
takes place in the same way.

It is also possible to expand the winding mandrel 15 35
after winding on the resistance heating wire 6, e.g. by
producing an internal pressure within the winding man-
drel 15. The sleeve member 4 is shrunk in the manner
described hereinbefore, but during the production of
heat in turns 17, the expansion i1s slowly cancelled out, 40
so that the material can continue to flow and form a
thicker material portion 8, 9. If the same or a simitlar

45
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4

material as used for sleeve member 4 1s used for the
plastic casing 16 (FIG. 2) and for the covering 17 (FIG.
3) a uniform cohesive body 1s formed 1n which turns 7
are embedded in a completely covered manner. As a
result of the above-described method, manual after-
working is essentially limited to the connecting of the
resistance heating wire to the contact stud 13.

I claim:

1. An electric welding muff for joining thermoplastic
line elements, comprising

a welding sleeve formed of a length of thermoplastic

pipe having opposite axial ends and having an inner
wall with an annular projection extending in-
wardly therefrom, said annular projection being
spaced axially from said axial ends of said sleeve
such that said sleeve has a greater internal diameter
adjacent said axial ends than along said annular
projection; and

an electrical resistance heating wire arranged in a

plurality of turns, said turns being entirely embed-
ded in said annular projection.

2. An electric welding muff according to claim 1,
wherein said projection is formed from thermoplastic
material applied to said sleeve inner wall with said heat-
ing wire turns.

3. An electric welding muff according to claim 2,
wherein said projection extends at least 0.1 mm. from
said inner wall.

4. An electric welding muff according to claim 1,
wherein said projection is formed as a unitary portion of
said length of thermoplastic pipe.

5. An electric welding muff according to claim 4,
wherein said projection extends at least 0.1 mm. from
said inner wall.

6. An electric welding muff according to claim 1,
wherein said projection extends at least 0.1 mm. from
said inner wall.

7. An electric welding muff according to claim 1,
wherein said heating wire turns are covered by a 0.5

mm. thickness of thermoplastic matenal.
* %X ¥ » *
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